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1.0 INTRODUCTION 
 
 
This Site Investigation Report was prepared by MACTEC Engineering and Consulting, Inc. (MACTEC) 
for KEMRON Environmental Services (KEMRON) on behalf of the U.S. Army Environmental Center 
(USAEC) to describe the results of the field investigation conducted in June and July 2005 to further 
characterize the subsurface conditions at the Former Tank Farm (PRFTA 13), U.S. Army Combat Support 
Training Center (CSTC), Camp parks (formerly the Parks Reserve Forces Training Area [PRFTA]) in the 
city of Dublin, California (Plate 1).  The work was performed according to the approved Sampling and 
Analysis Plan (SAP) and Quality Assurance Project Plan (QAPP) (MACTEC, 2005a, b).  The purpose of 
the investigation was to provide suitable site characterization in order to develop appropriate corrective 
actions and monitoring measures. 
 
 
1.1 Background 
 
The CSTC includes an area of about 2,500 acres, with a 487-acre cantonment area, in the eastern portion 
of the City of Dublin, California.  PRFTA 13, the subject of this investigation, was reportedly used for 
fuel storage and dispensing.  Fuel was reportedly stored in aboveground storage tanks (AST) and possibly 
in underground storage tanks (USTs).  Aerial photographs of this location from 1957 and 1976 show three 
aboveground storage tanks (ASTs) that were located in the same configuration as three ASTs that were 
removed in 1993.  Recent geophysical surveys did not identify any USTs.  Previous site studies have 
indicated the potential subsurface presence of heavy metals, diesel, and related compounds that may be 
associated with the former storage tanks (USACHPMM, 2002b). 
 
 
1.2 Description of Environmental Concerns 

 
There are no documented spills at PRFTA 13; however, excavation of a utility trench in 2001 led to the 
discovery of diesel in subsurface areas that extended to the depth of groundwater.  Subsequent 
investigations identified the presence of diesel, phenanthrene, fluorene, arsenic, lead, and barium, in the 
subsurface, and indicated the presence of diesel in groundwater up to 200 feet away from the apparent 
source area.  Sample analysis indicated that diesel concentrations in groundwater ranged from 120 to 
9,800 micrograms per liter (µg/L).  Previous investigations and results are described in greater detail in 
Section 3.0.   
 
 
1.3 Investigation Objectives 

 
The overall objective of this investigation was to sufficiently characterize site conditions to enable design 
and implementation of remedial measures in order to mitigate the contamination that is present in the 
subsurface at PRFTA 13, and obtain closure of the site.  The objectives of the investigation were to: 
 

1 Identify the vertical and lateral extent of soil containing Total Petroleum Hydrocarbons – 
diesel range (TPHd) at concentrations above 100 milligrams per kilogram (mg/kg). 

2 Identify the lateral extent of groundwater containing TPH-d at concentrations above 
100 µg/L. 

3 Ascertain whether the first occurrence of groundwater is a perched, local feature, or 
hydraulically connected to deeper groundwater.   

4 Ascertain accurate groundwater flow and gradient. 
5 Identify whether additional source material should be removed from soil or groundwater. 
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6 Identify whether suitable conditions exist to provide effective natural attenuation of diesel in 
soil and groundwater. 

7 Abandon existing damaged monitoring points to prevent migration of surface materials into 
the subsurface. 

 
Installation of permanent monitoring wells and collection of current water levels was also identified as an 
objective in the SAP; however, based on discussions with the RWQCB in September 2005, this activity 
was deferred until after completion of soil removal action. 



Site Investigation Report 
Former Tank Farm (PRFTA 13) 
U.S. Army Combat Support Training Center (CSTC)    April 17, 2006 
 

    Page 3 

2.0  SITE BACKGROUND 
 
 
Camp Parks includes an area of approximately 2,500 acres of flat to rolling terrain in the eastern portion 
of Dublin, California and includes acreage in both Alameda and Contra Costa Counties.  The CSTC 
provides facilities for maintaining the readiness of Reserve forces for all four military services.  The 
cantonment area of the CSTC consists of approximately 500 acres of road networks and infrastructure, 
and the remaining areas are primarily open grasslands that are used for training and firing ranges.   
 
 
2.1  General Land Use 
 
The land west of the CSTC is currently in residential use, while the land use to the east and south of the 
cantonment area is mixed industrial and residential, and the area to the north of the CSTC is currently 
under residential development.  Land use to the east and south of the installation’s cantonment area is 
mixed industrial and residential, and the area to the north of the cantonment area is undeveloped.  There 
are four correctional facilities located northeast of the cantonment area; these consist of the Federal 
Correctional Institution, the Federal Detention Center, the Federal Prison Camp-Dublin, and the Alameda 
County Santa Rita Jail.  The area immediately adjacent to PRFTA 13 on the north is a mix of open space, 
a parking/storage area, and 4th Street. 
 
 
2.2  Physical Setting 
 
The topography at PRFTA 13 is flat, with a depth to shallow groundwater at 8 to 15 feet bgs.  The 
groundwater has a very slight gradient and flows in a southwesterly direction.  The shallow groundwater 
at the site is not used for domestic purposes; drinking water is supplied to the installation by the Alameda 
County Flood Control and Water Conservation District, Zone 7, from the Del Valle Reservoir and 
municipal water wells several miles south of PRFTA 13 in the city of Pleasanton.  The Pleasanton wells 
have screened intervals in the range of 103 to 800 feet bgs.  The presence of abundant clay layers at the 
site found during the Phase 1 and 2 PRFTA 13 investigations indicate there is little or no interconnection 
between the shallow groundwater and the deeper aquifers that supply water to the area (USACHPPM, 
2002a and 2002b). 
 
 
2.2.1  Surface Water 

Surface water features at PRFTA 13 are shown on Plate 2.  Within the cantonment area, storm water is 
collected by a series of man-made ditches that flow off site to the southwest.  A drainage ditch runs along 
the northwestern boundary of PRFTA 13 and only flows during storm events.  Preliminary site 
measurements indicate that the bottom of the ditch is shallower than the depth to groundwater.  There are 
no other surface water features in the vicinity of the Former Tank Farm.  The nearest perennial surface 
water feature is Tassajara Creek which flows southward along the eastern boundary of CSTC.  This creek 
is over a mile from the Former Tank Farm and would not expect to be affected by runoff or shallow 
groundwater from the site. 
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2.2.2 Sediment 

Soils in the immediate vicinity of the Former Tank Farm site are Sunnyvale clay loam over clay 
(USACHPPM, 2002b).  The surface clays extend to approximately 7 feet bgs.  The clay loam is 
characterized as gray to black in color, slightly calcareous, with low permeability.  The surface clays are 
underlain by a two-foot thick lens of brown to dark brown silty clay with occasional mottling.  Water 
bearing fine sandy clay to clayey sand underlies the silty clays from approximately 9 feet bgs to 15 feet 
bgs, which was the extent of the depth of the boring installed during the Phase 2 investigation.  In the 
June 2005 investigation two additional soil borings (P13SCGW07, and P13SCGW15) were drilled to a 
depth of thirty feet to further characterize the subsurface conditions below the water bearing sandy clay to 
clayey sand.  Based on these borings, the clayey sand layer is underlain by additional olive brown clay to 
a depth of thirty feet. 
 
 
2.2.3 Hydrogeology 

Groundwater in the Dublin sub-basin is both unconfined and confined (USACHPPM, 2002).  In the 
shallow, unconfined aquifers, the depth to groundwater is about 20 feet bgs.  Generally, the shallow 
groundwater has a potentiometric surface that slopes southward at about 0.004 ft/ft.  The potentiometric 
surface of the deeper, confined aquifers is characteristic of a multiple aquifer system.  In the northern part 
of the sub-basin, groundwater occurs at about 80 feet bgs and slopes southward at about 0.006 ft/ft.  In the 
southern part of the sub-basin, the groundwater occurs at about 50 feet and slopes southward at about 
0.003 ft/ft. 
 
 
Review of drilling logs from PRFTA 13 borings indicate that the uppermost 7 to 10 feet of soil are 
composed primarily of stiff gray and brown clays.  A silty sand layer underlying the stiff clays comprises 
the uppermost water-bearing zone.  The silty sand layer is underlain by additional clay, which may create 
a perched condition for this water-bearing zone.  Depths to water measured in February 2001 and 
November 2004 indicated static groundwater at 10 to 12 feet bgs, which is deeper than the bottom of the 
adjacent drainage channel as indicated by preliminary site measurements.  Calculations of groundwater 
elevations indicate that groundwater flow in the shallow water-bearing zone is generally to the south-
southwest at an apparent gradient of 0.02 ft/ft (Plate 2). 
 
 
2.2.4 Geology 

The CSTC is located in the Livermore Valley, the most prominent valley within the Hamilton-Mt. Diablo 
Range in Central California.  The valley is bounded on the west by the Pleasanton Ridge and on the east 
by the Altamont Hills.  The Pleasanton Ridge and Altamont Hills consist of Jurassic to Cretaceous 
sedimentary rocks known as the Great Valley Sequence.  The southern CSTC (Area of PRFTA 13) is 
underlain by Quaternary alluvium and the northern RFTA is underlain by undifferentiated Pliocene 
formations (USACHPPM, 2002).  The Quaternary alluvium is classified as unconsolidated water-bearing 
deposits consisting of stream and lake deposited sediments characterized by various mixtures of gravel, 
sand, silt, and clay.  The undifferentiated Pliocene formations are classified as semi-consolidated to 
consolidated, and are essentially not water-bearing rocks that consist of continental conglomerate, 
sandstone, claystone, tuff, and limestone lentils.  Soils at Camp Parks are of the Altamont-Diablo 
association except the Tassajara Creekand Alamo Creek flood plains that consist of the Clear Lake-
Cropley association (USDA, 1966, 1977 in USACHPPM, 2002).  The majority of the soils at CSTC are of 
the Diablo Clay Series and the Clear Lake Clay Series that are characterized as gray to brownish-gray 
clays with low permeabilities. 
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2.3  PRFTA 13 Description 
 
Description 
 
The former tank farm site is a flat, grassy, triangular area located in the southern portion of the CSTC 
southwest of the intersection of 4th

 Street and Fernandez Avenue, and is bounded on the east by Fernandez 
Avenue, on the south by a motor pool area, and on the northwest by a man-made drainage channel.  
Plate 2 illustrates the site location and site features, and the locations of existing soil sampling points.  
Plate 4 shows the locations of existing and abandoned groundwater sampling points. 
 
 
Operational History 
 
PRFTA 13 was used as a fuel storage and dispensing area from the 1940s into the 1990s.  Historical maps 
and drawings reportedly indicate various configurations of fuel storage through time (USACHPPM, 
2002); although review of aerial photographs indicates that the site configuration was unchanged between 
at least 1957 and 1976.  The site reportedly contained both USTs and ASTs, and stored diesel as well as 
gasoline; although no USTs have been identified.  A memorandum dated 1993 did state that  “the 
abandoned POL farm… consists of three above-ground tanks, two of which were below ground originally 
– a pump station, a concrete storage pad and various pipelines above and below ground” (USACHPPM, 
2003).  Historical records indicate that there were five ASTs onsite in the 1940s, but only three remained 
in 1993 when they were reportedly removed.  It is unknown if, or when, any USTs were removed.  
However, a geophysical survey performed in 2003 detected no anomalies having the magnetic profile of a 
UST (Bobbitt, 2004).  The configuration of known former tanks, piping, and other features are illustrated 
on Plate 3. 
 



Site Investigation Report 
Former Tank Farm (PRFTA 13) 
U.S. Army Combat Support Training Center (CSTC)    April 17, 2006 
 

 Page 6 

 
3.0 PREVIOUS PRFTA 13 ENVIRONMENTAL INVESTIGATIONS 

 
 

During the fall of 2001, workers installing a new sewer line approximately 100 feet east of the former 
tank farm noted fuel odors, and soil samples from both the utility trench and excavation stockpiles were 
collected and analyzed.  Five of the samples were analyzed for total petroleum hydrocarbons (TPH) in the 
diesel range (TPHd) and TPH in the range of oil and grease (TPH-O&G), and one sample from the trench 
was analyzed for TPH-O&G, TPHd, and volatile organic compounds (VOCs).  No VOCs were detected, 
and TPH-O&G were not detected above a concentration of 100 mg/kg.  However, TPHd was detected at 
concentrations above 100 mg/kg.  Analysis indicated the presence of diesel in samples collected from 1.5 
to 3 feet below ground surface (bgs) at concentrations less than 100 mg/kg, and samples collected from 8 
to 12 feet bgs exhibited diesel concentrations ranging from 140 to 17,000 mg/kg.  At the time of the 
sampling, the depth to groundwater in a nearby well was 11.5 feet bgs, which indicated that the soil 
samples collected from 12 feet bgs were in the saturated zone and reflected concentrations of diesel at, or 
near, the water table. 
 
 
During May 2002, a Phase 1 investigation was performed at PRFTA 13 (USACHPPM, 2002a).  The 
results of this investigation indicated an area of shallow soil contamination (less than 5 feet bgs) near the 
former dispensing area, with diesel concentrations of about 100 mg/kg at 4 feet bgs.  The cause of this 
contamination was thought to have been from spillage and overfilling.  
 
 
Analyses of deeper soils (greater than 8 feet bgs) further from the former dispensing area indicated two 
areas of contamination.  Within both areas, the impacted soils were present from 8 feet bgs to the water 
table, which was estimated to be at a depth of 11 feet bgs.  Concentrations of TPHd at 8 feet bgs were up 
to 11,000 mg/kg.  No contamination was found in surface soils within these two impacted areas, which 
suggested that contaminant sources could have been USTs and/or piping. 
 
 
Analysis of groundwater samples from shallow temporary wells installed during the Phase 1 investigation 
indicated that hydrocarbons were present in groundwater up to 200 feet southwest (downgradient) of the 
former tank farm.  Concentrations of TPHd in well samples ranged from 120 to 9,800 µg/L.  An 
additional groundwater sample was collected in August 2002 from Monitoring Well TFMW-9 (Plate 2), 
which was the well with the highest TPHd concentrations from the previous sampling.  The August 
sample was analyzed for semi-volatile organic compounds (SVOCs), VOCs, and 8 metals.  It is not know 
if this sample was filtered.  Analytical results indicated the presence of fluorine at 4.1 µg/L, phenanthrene 
at 6.8 µg/L, lead at 5.6 µg/L, arsenic at 160 µg/L, and barium at 360 µg/L.  No VOCs were detected.  In 
October 2002, a Phase 2 investigation (USACHPPM, 2002b) was conducted at the site to assess the lateral 
extent of groundwater contamination and the lateral extent of impacted soils on the east border of the 
former tank farm. 
 
  
Results of the investigation indicated that soil contamination was not present east of the former sewer 
trench, and no new areas of soil contamination were found.  It was estimated that the volume of 
contaminated soils requiring remediation was approximately 600 cubic yards (cy).  Groundwater 
sampling in existing and new wells indicated that shallow groundwater was only impacted within an area 
of approximately 300 feet of the source area.  The findings also indicated that the shallow groundwater 
contamination was moving slowly in a southwesterly direction. 
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Additional stockpile soil sampling was performed by the CSTC in March 2004 to characterize the 
existing stockpiles that were generated from the sewer line excavation.  Thirty-two discrete soil samples 
were collected and submitted as eight composite samples to characterize the 800 cubic yard stockpile.  
Analysis detected TPHd in seven of the samples at concentrations of less than 10 mg/kg and in one 
sample at a concentration of 110 mg/kg. 
 
 
A geophysical survey to identify potential UST locations was performed in 2003 for 60 acres of the 
CSTC south of 4th Street that included PRFTA 13.  Of the eleven magnetic anomalies identified at 
PRFTA 13, four were subsequently identified as unrelated to USTs, and five were considered “unknown,” 
although none of the anomalies had a magnetic configuration matching that of a UST (Bobbitt, 2004).  
During the winter of 2005, eight of the anomalies were investigated by excavating.  Two of the 
excavations revealed issues requiring additional investigation.  One excavation revealed a concrete vault 
of unknown purpose, and the other revealed hydrocarbon contamination at a depth of approximately 
2 feet.  Analytical results from previous investigations are summarized in Tables 1 through 5. 
 
 
Analytical results from groundwater sampling and corresponding spatial distribution at the site are also 
shown on Plate 4, which illustrates the current understanding of the aerial extent of diesel contamination 
in groundwater. 
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4.0  FIELD INVESTIGATION JUNE 2005 
 
 
The following sections describe the procedures and equipment used for the June 2005 field investigation. 
 
 
4.1 Field and Laboratory Equipment and Procedures 
 
Geophysical clearance for utilities or other obstructions including USA clearance was completed prior to 
any drilling activities.  All suspect utilities or other anomalies were identified, and if necessary the 
borings were relocated to the nearest suitable alternative area.  The clearance records are presented in 
Appendix A. 
 
 
Thirteen soil borings were installed to a depth of fifteen feet (P13SCSB01 through P13SCSB13) using 
truck-mounted direct-push drilling equipment (Plate 3).  The direct-push method drills by hydraulically 
advancing a stainless-steel core barrel to the depth desired.  The core barrel encases a clear acetate liner 
that is extracted to log soils.  All borings were continuously sampled for lithologic information.  Soils 
were lithologically logged following ASTM Method D 2488-00 procedures.  Copies of the logs are 
presented in Appendix B.  
 
 
Soil samples collected at intervals of one, five and ten feet bgs were submitted to Columbia Analytical 
Laboratory in Redding, California for TPHd analysis using EPA Test Method 8015B.  Two additional soil 
samples were collected at P13SCGW11 and P13SCGW14 based on visual observations made in the field 
(at depths of 11 feet bgs and 8 feet bgs respectively )(Plate 3).  These samples were also submitted for 
TPHd analysis using EPA Test Method 8015B.  All borings were permitted with Zone 7 Water Agency.  
Copies of the permits are provided as Appendix C. 
 
 
4.2   Groundwater Sampling  
 
Groundwater samples were collected from sixteen soil borings (P13SCGW01 through P13SCGW16) 
(Plate 4).  Groundwater samples were collected using either a HydroPunch sampling tool as described 
below, or through a 2-inch PVC screen lowered into the borehole.  Samples from P13SCGW07 and 
P13SCGW10 through P13SCGW16 were collected through the HydroPunch.  The other samples were 
collected through the PVC screen.  Once the targeted sampling depth was reached, the HydroPunch tool 
was threaded onto a steel drive pipe and pushed several feet into the saturated formation.  The drive pipe 
was then pulled upward to open the inlet of the sampler, allowing groundwater to flow into the screened 
sample chamber.  Samples were collected from the sample chamber using a disposable bottom-emptying 
bailer, or peristaltic pump and decanted into Laboratory supplied bottles in accordance with protocols 
described in the Quality Assurance Project Plan (QAPP) for TPHd. 
 
 
Deviations from the SAP included the following.  P13SCGW14 was originally scheduled to go as deep as 
thirty feet for lithology only, but the sample from eight to fifteen feet had both visual and strong 
hydrocarbon odor, and it was decided to not continue to thirty feet.  Based on the evidence of 
hydrocarbons in the soil at 8 feet, a soil sample was collected in the vicinity of this boring by advancing a 
separate boring two feet to the east of P13SCGW14 to a depth of eight feet.  The thirty-foot boring was 
relocated west from P13SCGW14 to P13SCGW15.  One other soil sample was collected adjacent to a 
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HydroPunch boring (P13SCGW11) at eleven feet based on the visual and strong hydrocarbon odor in the 
soil from eleven to twelve feet.   
 
 
All borings were permitted through Zone 7 Water Agency.  Copies of the permits are included in 
Appendix C. 
 
 
4.3  Well Destruction 
 
The six existing damaged monitoring wells TFMW2, TFMW4, TFMW7, TFMW8, TFMW9, and 
TFMW10 (Plate 4) were properly destroyed in accordance with the Zone 7 Water Agency requirements 
using a hollow stem rotary auger drill rig.  A GPS unit was used to locate TFMW2, TFMW7, and 
TFMW9 that were broken off below ground surface.  These wells were over drilled to a depth of 20 feet 
and grouted up through the augers using a tremie pipe with a bentonite/cement grout to the surface.  All 
soil cuttings and PVC debris generated were placed in 55-gallon DOT drums.  A composite sample of 
these drill cuttings were submitted to a laboratory for characterization analysis.  After receipt of the 
analytical results, the contents were disposed in accordance with federal, state and local regulatory 
requirements.  A Well Completion Report was filed with the Water Resources Board in Sacramento 
including the well name, location, and the lithologic descriptions. 
 
 
4.4  Investigation-Derived Waste Handling 
 
All drill cuttings and decontamination rinsate was properly contained and temporarily stored onsite 
pending waste characterization and offsite disposal.  Decontamination rinsate was placed in a DOT-
approved steel drum, and soil cuttings derived from the drilling activities was placed in DOT-approved 
steel drums.  When all drilling and sampling activities were completed, a sample of the rinsate and a 
composite sample of drill cuttings were submitted to a Columbia Analytical laboratory for 
characterization analysis.  After receipt of the analytical results, impacted soil and wastewater were 
disposed at a facility that was appropriately permitted for the materials to be received. 
 
 
4.5  Field Quality Control Measures 
 
Quality control measures were implemented for all field work to maintain the quality and reliability of the 
collected data.  For water sampling, duplicate samples were collected from P13SCGW09 and 
P13SCGW13 (Plate 4).  Equipment blanks were collected from soil sampling equipment at P13SCSB04, 
and P13SCSB07, (Plate 3) and one equipment blank was collected from the Hydropunch sampling 
equipment at P13SCGW11 (Plate 4). 
 
 
4.6  Equipment Decontamination 
 
All down-hole boring equipment and reusable sampling equipment that came into contact with potential 
contaminated soil or water was decontaminated before and after use, and/or between uses at different 
sampling locations.  Decontamination consisted of steam-cleaning or washing using a phosphate-free 
detergent wash and a distilled deionized-water rinse.  All decontamination rinsate was contained in 
55-gallon DOT approved drums and disposed as described in Section 4.4. 
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4.7 Deviations from the Sampling and Analysis Plan 
 
Installation of permanent groundwater monitoring wells was not completed at this time based on 
discussions with the RWQCB.  It was decided that excavation of TPH impacted soil should be completed 
first.  Following the soil excavation, a groundwater monitoring network will be established based on the 
results of the removal action.  This will eliminate the need for installation of monitoring wells that could 
require destruction prior to beginning soil excavation efforts.  The selection of monitoring locations and 
installation of permanent monitoring wells will be discussed in the Corrective Action Plan for this site. 
 
 
Two additional soil samples were also collected during the field investigation based on visual evidence of 
hydrocarbon impacts.  Collection of these samples is discussed above in Section 4.1. 
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5.0 FIELD INVESTIGATION RESULTS 
 
 
5.1 Lithology Results 

 
The results of the lithology investigation are based on continuous core logging of 29 soil borings.  Copies 
of the soil borings are provided in Appendix B.  Two borings were drilled to a depth of 30 feet, and the 
remaining borings were drilled to about 10 feet.  A geologic fence diagram of the site was created based 
on the results of the lithologic logging (Plate 5).  A description of the site lithology is provided below. 
 
 
Fill  material consisting of a grayish brown clayey sand and gravel reworked in some areas with the 
underlying gray to brown dense fat clay extends from the surface to about two to three feet bgs.  This 
underlying gray to brown clay continues across this site with various percentages of silt and fine sand to a 
depth of eight to twelve feet.  Below this dense clay lies a silty to clayey sand.  This sand layer varies in 
thickness throughout this site from two to three feet.  Underlying these silty/clayey sands is a dense olive 
brown fat clay that extended to 30 feet in both borings.  No additional water bearing lenses were 
identified between about 12 feet and 30 feet bgs. 
 
 
5.2 Analytical Results 

 
This section provides the analytical results for the soil and groundwater samples collected during this 
investigation.  All data were validated in accordance with the QAPP.  No data were rejected as a result of 
this validation. 
 
 
5.2.1 Soil Sampling 

Forty-six soil samples were collected from fifteen locations at PRFTA-13 (Plate 3).  The analytical results 
are provided in Table 6.  TPHd concentrations ranged from 2.5 mg/kg at P13SCSB09 to 2,500 mg/kg at 
P13SCSB08.  Eight soil samples exceeded the RWQCB environmental screening level of 100 mg/kg.  
The highest TPHd concentrations were located along the eastern side of the site, just to the west of 
Fernandez Ave.  The four locations along Fernandez Avenue (P13SCSB08 through P13SCSB11) also had 
higher concentrations of TPHd in the shallow samples (at surface, two and five feet.).  Elevated TPHd 
was also detected at deeper depths (eight to twelve feet) in the downgradient direction on the south side of 
the former above ground storage features (P13SCGW11, and P13SCGW13).  The soil and groundwater 
samples collected near and around the former above ground storage features and towards the north end of 
PRFTA 13 site showed only low to non-detect concentrations of TPHd.  TPHd was not detected in 
samples collected near a concrete structure excavated in early 2005 as part of the validation efforts 
associated with the geophysical survey competed by Bobbit in 2004 (Bobbit, 2004). 
 
 
5.2.2  Hydropunch Sampling 

Sixteen HydroPunch groundwater samples were collected within the perched groundwater present at the 
site.  TPHd concentrations ranged from 0.09 mg/l at P13SCGW04 to 650 mg/l at P13SCGW13 (Plate 4).  
Table 7 presents the TPHd results for each location.  Hydrocarbon odors were noted during the 
investigation in borings P13SCGW10, P13SCGW11, P13SCGW13 P13SCGW14.  A sheen was noted on 
groundwater sample collected from P13SCGW10. 



Site Investigation Report 
Former Tank Farm (PRFTA 13) 
U.S. Army Combat Support Training Center (CSTC)    April 17, 2006 
 

    Page 12 

 
5.3  Nature and Extent of Contamination 

 
This section describes the nature and extent of elevated diesel concentrations in soil and groundwater.   
 
 
5.3.1 Soil  

During the most recent investigation (June 2005), TPHd was reported in four borings at concentrations 
greater than the soil protection screening level of 100 mg/kg (P13SCSB08, P13SCSB09, P13SCSB10, 
and P13SCSB11).  Soil results from the most recent investigation are included in Table 6.  Using the most 
recent soil data as well as historical data (Tables 1 through 6), MACTEC constructed a site map depicting 
the areas and depths of TPHd impacted soils above the soil protection screening level (Plate 4).  This 
Plate depicts the impacted shallow soil areas (less than 5 feet bgs) from surface spills located near and 
south of the former dispenser islands, the impacted soil areas (0 to 10 feet bgs) present from the former 
pipelines, and the deeper impacted soils (8 to 12 feet bgs) located downgradient of the pipelines and 
dispensers. 
 
 
As stated above, current data indicates three areas where TPHd is present in soil above the RWQCB 
Environmental Screening Level (ESL) of 100 mg/kg, and one area where visual evidence indicated the 
potential for TPHd above the ESL.  The ESL for soil of 100 mg/kg was selected as a guide for site 
characterization purposes.  The four areas of the site where TPHd impacted soil is present are described 
below: 
 

1. Dispensing Area - Previous investigations have indicated that elevated diesel concentrations in 
soil at the dispensing area and immediately south of the dispensing area are limited to soil within 
5 feet of the surface.  The aerial extent of the shallow contamination is shown on Plate 3. 

 
2. Former Pipelines – Results of sampling adjacent to pipelines at the dispensing area and southeast 

of the dispensing area indicate that elevated TPHd concentrations are present along the pipeline 
running along Fernandez Avenue from about 2 feet bgs at Boring P13SCSB08 to the water table 
(Plate 3)   

 
3. Deeper Zone – Results of previous sampling downgradient from the dispensing area and pipeline 

indicate an area of deeper TPHd impacted soil ranging from about 8 to 12 feet bgs.  It appears 
that this area of impacted soil is the result of transport within the perched groundwater and 
changes in water table elevation due to seasonal water level variations.  Based on analytical 
results reported from the groundwater sample collected from P13SCGW13 and the soil sample 
collected at 11 feet bgs from P13SCGW11, this deeper zone of soil contamination may extend 
further south from the source area than depicted (Plate 4).  It does not appear to extend to the 
southwest much past the fence based on the significantly lower TPHd concentration detected in 
groundwater at TFMW15. 

 
4. Pad A – Although the concentrations collected in the soil sample were below the ESL, the results 

of the Hydro Punch sample indicate the potential for additional soil impacts. 
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5.3.2 Groundwater 

TPHd was detected at concentrations greater than the groundwater ESL of 0.1 mg/l in all but three of the 
HydroPunch samples collected in June 2005.  The samples that did not exceed the ESL of 0.1 mg/l were 
collected upgradient and cross-gradient from the suspected source area (P13SCGW01, P13SCGW03, and 
P13SCGW04).  It should be noted that one upgradient location P13SCGW02 did contain TPHd at 0.16 
mg/l, which is just above the ESL.  
 
 
The highest TPHd concentrations were detected in samples collected downgradient of the suspected 
source area, and in the location of former Tank A.  Downgradient concentrations ranged from a high of 
650 mg/l to 0.12 mg/l.  The lower concentrations were found in samples collected further downgradient, 
although some higher concentrations were also detected in the downgradient direction (P13SCGW08 and 
P13SCGW06 at 0.54 and 0.56 mg/l).  It should be noted that there are other potential sources of 
contamination in the downgradient direction.  The potential sources include an oil water separator, a 
washrack, and an oil drainage pit (Plate 3). 
 
 
The highest groundwater result is suspect, as a duplicate sample collected at the same location at the same 
time was reported with a result more than forty times less than that reported for the original sample (15 
mg/l versus 650 mg/l).   
 
 
Plate 5 shows the location and extent of the groundwater contamination based on June 2005 HydroPunch 
data.  As illustrated, the groundwater plume extends southwest from the assumed source area and the area 
around Tank Pad A. 
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6.0 CONCEPTUAL SITE MODEL 
 
 
The following subsections describe the current site conceptual model, which is based on the data collected 
from this and previous investigations.  Plate 6 presents a diagram of the site showing the potential source 
areas and potential migration pathways. 
 
 
6.1  Potential Migration Pathways 
 
Groundwater is the primary migration pathway for TPHd away from the source area as shown on Plate 6.  
The potential groundwater pathway, however, is currently incomplete because the shallow groundwater is 
not used by human receptors.  No use of this shallow groundwater is expected in the future.   
 
 
Results of previous sampling downgradient from the identified potential source areas (dispensing area and 
shallow pipelines) indicate an area of deeper TPHd impacted soil ranging from about 8 to 12 feet bgs.  It 
appears that this impacted soil zone is the result of the transport within the perched groundwater and 
changes in water table elevation due to seasonal water level variations. 
 
 
6.2  Potential Receptors 
 
PRFTA 13 is currently an open field.  No surface soil impact has been identified; therefore, no current 
exposure to humans has been identified.  The potential for human exposure on this site is possible during 
the construction stages as construction workers excavate soil and come in contact with sub-surface soil 
contaminants currently in place.  It is possible that impacts to ecological receptors that burrow into the 
ground could occur. 
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7.0 CONCLUSIONS AND RECOMMENDATIONS  
 
 
7.1 Conclusions 
 
Based on the analytical data collected in the Phase 1 (USACHPPM, 2002a), Phase 2 (USACHPPM, 
2002b) and the June 2005 investigation the following conclusions concerning the distribution of diesel 
contamination in soil and groundwater be made: 
 
Soil 
 

• TPHd impacted shallow soil is present near the former dispensing area.  This appears to be a 
source area for deeper soil impacts seen at the site. 

• TPHd impacted soil is also present adjacent to former pipelines that run along the Fernandez 
Avenue. 

• TPHd impacted soil is present at deeper depths (8 to 12 feet) in soil downgradient of the 
dispensing area.  The presence of TPHd in soil at depth, but not in the shallow soils suggests that 
the TPHd migrated from the shallow soil downward to the perched groundwater lens where it was 
transported further downgradient of the source area.  It is suspected that the seasonal variations in 
the water table resulted in a smear zone of diesel at the water table.  The extent of the deeper 
contamination has not been fully characterized. 

 
Groundwater 
 

• THPd impacted groundwater is present at concentrations above the ESL of 0.1 mg/l from the 
northern portion of the former tank farm, south at least 800 feet from the suspected source area. 

• The highest TPHd concentrations were identified in HydroPunch locations downgradient from 
the suspected source area (P13SCGW13, P13SCGW10 and P13SCGW11) and from the sample 
collected at Pad A (P13SCGW14). 

• It appears that TPHd is being transported within the perched groundwater from the suspected 
source area in the downgradient direction. 

• The results of lithologic sampling at this site indicate that groundwater occurs in a perched zone 
within the silty to clayey sands present at about 8 to 13 feet bgs.  Soil beneath this layer was dry 
to moist based on sampling of the two 30 foot borings. 

 
 
7.2 Recommendations 
 

• Based on the results of this sampling program and previous sampling programs, removal of TPHd 
impacted soil is recommended.  A Corrective Action Plan will be submitted detailing the 
proposed removal action. 

• Following removal of TPHd impacted soil, a groundwater monitoring network should be installed 
to allow for monitoring of the groundwater on a quarterly basis to monitor the hydrocarbon 
concentrations in groundwater.  It is anticipated that removal of the source area will result in 
declining concentrations of TPHd in groundwater. 
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APPENDIX A  
 

BORING LOG CLEARANCE RECORDS 
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SOIL BORING LOGS 
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APPENDIX C 
 

DRILLING AND WELL ABANDONMENT PERMITS 
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APPENDIX D 
 

ANALYTICAL RESULTS 
 

 
















































































































































































































































































































































































































































































































































































































































